Abstract
27
(CFU/ml), isothermal microcalorimetry and scanning electron microscopy. The colony counts after 28 treatment with EDTA and DTT were similar to those after exposure to 0.9% saline (6.3, 6.1 and 6.0 log 29 CFU/ml, respectively) for S. epidermidis biofilms, and (5.1, 5.2 and 5.0 log CFU/ml, respectively) for P.
30
aeruginosa biofilm. Sonication detected higher CFU counts (7.5 log CFU/ml) for S. epidermidis; (p<0.05) 31 and 6.5 log for P. aeruginosa biofilm (p <0.05). Concordant results were detected with isothermal 32 microcalorimetry and scanning electron microscopy. In conclusion, the CFU count after treatment of S. 
50
Sonication of explanted components as an add-on procedure to routinely conducted microbiological 51 analysis has shown to improve the pathogen detection (3), (6). Sonication reportedly yields rates of 52 bacterial recovery from 70% to 100% compared to 10% to 100% when scraping the prosthetic surface 53 and sensitivity of approximately 65% to 80% depending on prior antibiotic therapy (7), (8).
54
Recent reports considered the treatment of explanted prostheses with a solution containing DTT a 55 potential alternative to sonication to dislodge biofilm-embedded bacteria and allow for subsequent 56 isolation and identification of the microorganisms by conventional laboratory techniques (5). The ability of
57
EDTA to chelate and potentiate the cell walls of bacteria and destabilize biofilms by sequestering calcium, 58 magnesium, zinc, and iron suggests its use suitable for the biofilm detachment (4).
59
The aim of the study was to compare the ability of chemical (EDTA and DTT) and mechanical (sonication) 60 methods alone or in combination to detach biofilm-embedded bacteria.
61

MATERIALS AND METHODS
62
Bacterial strains and biofilm growth conditions. Biofilms of Staphylococcus epidermidis (ATCC 
73
To evaluate the sonication effect, biofilms were sonicated as described previously (3 
104
RESULTS
105
CFU counting method. The dislodged CFU counts after treatment of beads with S. epidermidis and P. 
109
NaCl used as control (6.3, 6.1 and 6.0 log CFU/mL, respectively). By contrast, sonication detected 110 significantly higher CFU counts with 7.5 log (p <0.05) (Figure 3 A) . Similar results were observed when P.
111
aeruginosa biofilms were treated with chemicals (EDTA and DTT) or saline (5.1, 5.2 and 5.0 log CFU/ml, 112 respectively). By using sonication, CFU count of 6.5 log (p <0.05) was observed. (Figure 3 B) .
113
Isothermal microcalorimetry. The heat produced by samples containing sonicated beads of S.
114
epidermidis was detected after 11 h from monitoring start (100 µW was set as cut-off value). In contrast,
115
heat production exceeding the threshold of 100 µW was observed earlier (after 6.3 and 6.5 h) for the (Fig. 1, Fig. 2 ).
140
Our results showed significantly higher dislodged CFU/ml for S. epidermidis P. aeruginosa biofilm when 
150
The discordance in the study results might be explained by the influence of biomaterial type on the biofilm 151 formation. In a recent study (12), the influence of biomaterials of retrieved hip and knee prosthesis on 152 microbial detection by sonication was onstrateddem.
153
In our study EDTA was not able to efficiently dislodge bacterial biofilm from artificial surface. Cell colony 
176
In conclusion, our study showed that sonication is superior to chemical method for dislodgement of 
